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Wastewater Treatment

Å Havenôt determined when the

first sewage treatment plant in

Arizona was built, buté

- In mid-Dec. 1899, Flagstaff

accepted construction of

1.7 miles of sewer line

- at a cost of $8500!

The Sun, Flagstaff, December 30, 1899



Wastewater Treatment
Å Plan for Tucson sewer construction

on the books in 1900

Å In 1931, Phoenix constructs

15 million gallon per day (mgd)

sewage treatment plant

- secondary treatment

- chlorine disinfection of effluent

Plan of Sewerage for Tucson, Arizona, 1900

Arizona Sewage Works
Association members at
Phoenix plant, 1937



Wastewater Treatment

Å Primary treatment ïphysical processes

- screening and settling to remove particulate matter

Å Secondary treatment ïbiological processes

- microbial degradation of organic wastewater constituents

- usually followed by settling, gravity filtration, and disinfection

Å Tertiary treatment ïadvanced treatment processes

- chemical treatment including advanced oxidation processes (AOP),

pressure filtration such as RO, and/or other technologies

- usually targets pollutants or classes of pollutants that require more

complete removal than provided by primary & secondary treatment



Management Options for WWTPs

Å Surface water courses

- discharge to dry streambeds,

streams, rivers, lakes, reservoirs

- most common method

Å Infiltration
- basins (rapid infiltration basins or

RIBs) ïtend to be smaller facilities

- trenches and beds ïgenerally

very small facilities

Roger Road WWTP 
Outfall into Santa Cruz 
River, Tucson
(USGS photo)

Infiltration basin,
Glendale, AZ



Management Options for WWTPs

Å Recharge (i.e., managed infiltration)
- not considered or regulated as ñdisposalò

- a significant practice, usually in ADWR

Active Management Areas (AMAs), to reduce

groundwater overpumping

- ADWR gives credits in AMAs that offset limits

on groundwater pumping

Å Reuse (more on this in a moment)

- not considered or regulated as ñdisposalò

ñIt doesnôt go off the planet, so it has to go somewhere.ò 

-Anonymous
Wheeling reclaimed water around,
Gilbert Riparian Preserve

Ft. Huachuca recharge pond



Clean Water Act ðA Major Step Forward
ÅThe 1972 CWA requires all major facilities discharging

to a surface watercourse to obtain a NPDES permit
ïNPDES: National Pollutant Discharge Elimination System

ÅEPA delegates permit issuance to ADEQ
ïcalled an AZPDES Permit in Arizona

ÅADEQ has issued AZPDES permits to ~125 WWTPs in AZ
ï75% of all AZPDES permits are for WWTPs

ïOther 25% are for power plants, mines, other industrial

& miscellaneous discharges

Å In the past, NPDES generally has required only secondary 
treatment for WWTPs



Clean Water Act and Flagstaff WWTPs

ÅNPDES permittees must meet SWQS established for  the 
designated use(s) of the water into which the discharge occurs

ÅIn 1987, the Rio de Flag was designated an ñEffluent 
Dependent Waterò
ï i.e., a water, which otherwise would be ephemeral, created by the discharge

ÅSWQS limits for the Rio de Flag include
ï E. coli ï126 cfu / 100 ml

ï Nitrate/nitrite ïno requirement (i.e., no upper limit)

ÅIn 2009, after plant upgrades, ADEQ issued new AZPDES 
permits for discharge into the Rio de Flag by:
ïRio de Flag WWTP (4 mgd)

ï Wildcat Hill WWTP (6 mgd)



APP ïAnother Major Safeguard

Å The Aquifer Protection Permit Program is an Arizona-unique

program to protect groundwater quality

Å Any person with a discharge that will, in reasonable probability,

reach an aquifer must obtain an APP

Å In 2001, ADEQ set stringent APP technology standards for WWTPs

(Best Available Demonstrated Control Technology or BADCT)

Å All new & expanding WWTPs must employ high-performance, 

tertiary  treatment  



APP BADCT for WWTPs

Å All new or expanding WWTPs with a design

capacity of more than 0.25 mgd must achieve:

- Pathogen-free effluent

Å Routinely no detectable E. coli

- Nitrogen removal to below the 10 mg/l DW standard

Å WWTPs normally produce 45 ï70 mg/l

- Non-turbid discharge (using filtration)*

Ò 2 NTU  (24-hr average; never to exceed 5 NTU)

- Odor control

Å Both Flagstaff plants have been upgraded 

& meet new facility BADCT

*Required for Class A+ rating for reuse

Advanced treatment & odor control
at Gilbert Neely WWTP



Reclaimed Water Use in Arizona

Å 90% of reuse occurs in just four states, Arizona being one

Why Arizona?

Å Driven by need

Å Comprehensive

legal framework

Source: Western Water, July/August 2008



Driven by Need for Water

Arizona was one of the first states to reuse treated wastewater

ÅGrand Canyon Village ï1926

ÅToilet flushing

ÅBoiler feed for power generation

ÅWater for steam locomotives



Driven by Need for Water

Later milestones for reuse of treated wastewater

ÅPhoenix 23rd Avenue WWTP ï1932
ÅAgriculture

Å1st reclaimed water rules, ADHS ïJan 1972

ÅPhoenix 91st Avenue WWTP ï1983
ÅDelivery to Palo Verde Nuclear Generating Station

Phoenix 91st Ave WWTP APS Palo Verde Nuclear
Generating Station



Driven by Need for Water

ÅFirst full-scale engineered recharge project involving

reclaimed water began operating in 1989

Å Tucson Sweetwater Recharge Facility



Comprehensive Regulatory 
Framework

ÅClear legislative authority granted to ADEQ in 1999

ÅReclaimed water quality standards

ÅPermit program for the direct reuse of

reclaimed water

ÅTechnical standards for open channel and

pipeline conveyances 


